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Pipe Flaring Tool 
Background op the invention 

5 1. Field OF THE INVENTION 

This invention relates generally to a hand held tool apparatus for flaring the 
end portions of metal and plastic pipes and tubes into single or double 
jElares. In particular but not solely the fkring of automotive brake and fuel 
pipes whilst the pipe is still fitted to the vehicle. 

10 

2. Prior ART 

Various types of flaring tools have been known ia the prior art However, 
these involve several problems and difficulties in providing proper flaring 
especially on steel pipes. The clamping of the worked pipe is by a dual split 

15 die the substantial abutmeilt surfaces of die split die are prone to a build up 
of foreign bodies and corrosion preventing adequate clamping of the 
worked pipe. The ultimate closure of the split die is by the use of a nut or 
similar in conjunction with a threaded portion which is both .time 
consuming and awkward as the hand held flaring tool requires to be held by 

20 one hand and the operated nut turned by a wrench or socket by the other 
hand. Once the pipe to be worked is clamped the flaring head located 
adjacent the other end of the flaring tool opposite the pipe to be worked is 
caused to move towards the pipe end in order to flare the pipe end by the 
operation of a fine threaded portion or a screw operated hydraulic portion. 

25 The flaring head is disengaged by the reverse operation of the threaded or 
hydraulic portion. The operation of known 'Hand held" pipe flaring tools 
is not only very awkward and time consuming but the risk of da ma gi ng or 
Trtnlcing the pipe being flared is very high. The surface of the portion of 



pipe being clamped is invariably damaged due ia part to variances in the 
sizes of the pipes being clamped. 

It is thetefofe, an object of the present invention to provide an automated 
5 pipe flaring tool for flaring and double flaring the end portions of metal and 
plastic pipes which provide a more rapid, convenient and efficient pipe 
flaring operation. 

An object of the invention is to provide such a tool apparatus which 
10 efficiently and readily produces a sin^e or double flare on a like sized 

pipe end portion in paxticular but not solely an apparams capable of 
being ^Tiand held'" in order to be capable of conveniendy flaring pipe 
ends of pipes still fitted to a vehicle. 

An object of the present invention is to provide such a tool apparatus 
that allows the worked pipe to be held by one hand and the compact 
tool apparatus to be held in the other which greatiy reduces or 
substantially eliminates damage by inadvertentiy kinking the worked 
pipe at the point where die pipe enters the tool apparatus. 

An object of the invention is to provide such a tool apparatus 
enabling near sized pipes to be conveniendy clamped yet the surface 
of the pipe clamped remain free of damage furthermore the abutting 
surfaces of the clamping portion are substantially resilient to any biiild 
up of foreign bodies. 

Anodier object of the invention is to provide such a tool apparatus 
which substantially reduces the. labour and time involved in providing 
flares on the ends of the metal or plastic pipes of tubes. 
. . 30 
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Summary of the invention 

It is an object of the present invention to provide an automated pipe-flaring 
tool. 

5 

According to the present invention there is provided an automated pipe 
flaring tool wherewith the foregoing objects, and other objects and 
advantages which will become apparent firom the foregoing and from die 
detailed description of the preferred embodiment, are attained in a tool 

10 apparatus for flaring metal or plastic pipe end portions and the like, 
consisting an inclined three jaw clamping chucks within a si m ilarly inclined 
chuck clamp the clamping chuck clamp the pipe to be worked and has a 
circular forming recess adapted to receive the pipe end portion. A resilient 
member is contained in appropriate grooves between the clamping chuck 

15 and chuck clamp. The chuck clamp is secured at one end of a preferably 
cylindrical housing. 

The opposite end of the cylindrical housing preferably forms a hydraulic 
cylinder portion wherein an outer piston (with a large piston surface) has an 

20 inner piston (with a far smaller piston surface) within its central bore. A 
resilient member between the pistons keeps whilst de-operated the inner 
piston biased towards the hydraulic portion of the housing. Adequate 
hydraulic pressure is produced by a remote hydraulic ptamp means through 
known flexible connecting pipes and pipe connectors preferably through the 

25 threaded end boss, connection bore, to pressurise the hydraulic cylinder 
portion. The outer piston abutting the tiiree jawed clamping chuck propels 
in unison with the inner piston the clamping chuck against the chuck damp 
inclined sxirface compressing the chuck resilient member and clamping the 
tube or pipe (hereinafter termed pipe) to be worked within the clamping 


chuck oblong slot The pipe to be worked can be accurately positioned by 
observing through the tool holder slot the position of the pipe end relative 
to the damping chuck forming recess or abutment face. When the outer 
piston reaches its limit of travel by folly engagbng the clamping chuck 'within 

5 the chuck clamp any forther hydratilic presstire will result in the inner piston 
resilient member compressing as the inner piston is propelled towards the 
chuck portion* Appropriate flaring head tools are conveniently held within 
a tool holder, which is slidin^y held by the tool holder guide on the inner * 
piston outer face. The reqvdred flaring head tool being centralised in 

10 position by a positioning indent and a resilient detent between the tool 
holder and the inner piston. The flaring head tool acts on the pipe end 
compressing the pipe end in a flaring action between the clamping chuck 
forming recess and the flaring head tool. The relatively substantial force 
required to produce such a flare on a steel pipe is advantageously achieved 

15 by the use of a smaller sized piston (than that of the inner piston) within the 
hydraulic pump means preferably operated by the operators' foot giving the 
reqvdred mechanical advantage. When the flaring operation is complete the 
de-activation of the hydraulic pump means allows the chuck and inner 
piston resilient members to retract the inner and outer pistons. The 

20 clamping chuck is forther aided to retract by disengagement springs 
mounted in recesses between the sections of the clamping chuck. If the 
flared pipe end requires a double flare the hydraulic pressure is reduced to a 
level wherein only the flaring head tool retracts allowing a different flarin g 
head tool within the tool holder to be engaged then operated against the 

25 partially flared pipe end. When the flaring procedure is complete and the 
hydraulic pressure released the clamping chuck opens and the pipe with its 
flared pipe end is easily removed. 


In a further embodiment of the present invention the operation of the inner 
and outer pistons is by a mechanical cable or hydraviHc screw arrangement 
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Reperentce to thk drawinths 


With refetence to the accompanyin 
to the foUo\)sntig features: 

(1) Automated pipe flaidiig tool 

(2) Housing 

(2a) Housing fasteners 

(2b) Housing fastener holes 

(2c) Tool holdet slot 

(3) Clamping chuck 

(3a) Clamping chuck fotming recess 
(3b) Clamping chuck oblong slot 
(3c) Clamping chuck rubbish slots 
(3d) Clamping chuck resilient 

member groove 
(3e) Clamping chuck disengagement 

spring 

(3£) Clamping chuck disengagement 

spring recess 
(3g) Clamping chuck inclined surface 
(3h) Clamping chuck abutment face 

(4) Outer piston 

(4a) Outer piston outer seals 
(4b) Outer piston inner seals 

(4c) Outer piston inner piston bore 

(4d) Outer piston tool holder slot 

(4e) Outer piston abutment face 

(5) Hydraiolic portion 
(5a) Inner piston 

(5b) Inner piston end stop 

(5c) Inner piston tool holder guide 

(Sd) Itmer piston resilient detent 

(Se) Inner piston resilient detent hole 

(5£) Inner piston outer face 


drawings the following numbers relate 


(6) 

Flaikig head tool 

(6a) 

Flaring head tetaining groove 

(6b) 

Flaring head fotming fece 

(7) 

Tool holdet 

(7a) 

Tool holder guide slot 

(7b) 

Tool holdet flaring head tool 


tecess 

(7c) 

Tool holder positioning indent 

(7d) 

tnri 1111 • • 

Tool holder retammg screw 

(8a) 

Chuck resilient member 

(8b) 

Piston resilient member 


End boss 

(9a) 

End boss seal 

(9b) 

End boss fixing holes 

(9c) 

End boss connection bore 

(10) 

Chuck damp 

(10a) 

Chuck clamp inclined surface 

(10b) 

Chuck clamp resilient member 


groove 

(10c) 

Chuck clamp abutment face 

(lOd) 

Chuck clamp pipe access 

(lOe) 

Chuck clamp fixiog holes 

(U) 

Pipe 

(11a) 

Pipe end 

(Ub) 

Flared pipe end 

(12) 

Flexible connecting pipes 

(13) 

Pipe connections 

(14) 

Hydraulic pump means 

(IS) 

Mechanical drive means 
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DESCRIPTTON OF TH K DRAWINGS 

Embodiments of the invention will now be described by way of example 
with refeience to the accompanying dtawings in which: 

Fig 1 Shows in perspective the disassembled parts of the automated pipe 
flaring tool. 

Fig 2 Dlustcates in perspective the automated pipe flaring tool witfi a 
section removed the tool is in a deactivated at rest position with the chuck 
portion open. 

Fig 3 Shows in perspective the automated pipe flaring tool witii a section 
removed the tool is fuUy activated as if the hydraulic portion is being 
pressvirised. 

Fig 4 Shows in perspective the automated pipe flaring tool in its at rest 
position 

Fig 5 Illustrates the automated pipe flaring tool in use by an operator. 
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DESCRIPTTON of top. T gMBQDTNfTCNTg 


The embodiments of the present invention will now be described with 
reference to the drawings. In various embodiments and corresponding 
drawings like reference numbers will be used to indicate like features 
referring now to the drawings, the automated pipe flaring tool (1) consists of 
a housing (2) with retaining fasteners (2a) throtjgh fastener holes (2b) 
gripping the chuck clamp (10) and end boss (9) via their fixing holes (lOe)/ 
(9b). The three jawed chuck (3) has a forming recess (3a) and oblong slot 
(3b) with preferably a further rubbish slot (3c) at its centre. The chuck 
damp (10) has an indined surface (10a) matching the clamping chuck 
inclined surface (3g) a resilient member groove (3d), (10b) within their 
indined surfaces (3g), (10a) contains the chuck resilient member (8a). To 
ensure the clan:q>ing chuck (3) opens correctly disengaging springs (3e) are 
situated between the clamping chuck jaws (3) within disengagement spring 
recesses (3f). The hydraulic portion (5) consists of an outer piston (4) with 
outer seals (4a) and inner seals (4b) within the inner piston bore (4c) 
containing an inner piston (5a) with a piston resiHent member (8b) between 
the outer piston (4) and inner piston end stop (5b). The inner piston (5a) 
outer fe.ce (5^ has a tool holder guide (5c) and a resilient detent (5d) within 
its resilient detent hole (5e) in order to correctly align the flaring head tools 
(6) fixed by the tool holder retaining screws (7d) screwed into the flat^ng 
head tool recesses (7b). The tool holder (7) is kept in its determined 
position by a positioning indent (7c) within the guide slot (7a). Hydraxalic 
pressure horn the hydratilic pump means (14) is transmitted through the 
flexible coimecting pipe means (12) and pipe connector means (13) througji 
the end boss connection bore (9c) to the hydraulic portion (5), the end boss 
(9) is usefully sealed by an end boss seal (9a). The pipe (11) to be worked 
inserted into the automatic p^e flaring tool via the pipe access (lOd) is 


r 


coirectly positioned ^vithin the clamping chuck oblong slot (3b) by 
observing thtough the tool holder slot (2c) the position of the pipe end 
(lib) relative to the clamping chuck forming recess (3a) or abutment face 
(3h). The claxoping chuck (3) is dosed around tbe pipe (11) preferably by 

5 hydrauHc pressure created by a remote hydraufic pump means (14) through 
flexible connecting pipes (12) and pipe connectors (13) and end boss 
connection bore (9c) to the hydrauUc portion (5). The outer piston 
abutment face (4e) as it moves against the chuck clamp abutment face (10c) 
causes the clamping chuck (3) to damp the pipe to be worked (11). The 

10 tool holder (7) within the outer piston tool holder slot (4d) holding the 
required flaring head tool (6) the pipe end (11a) being compressed between 
the flaring head forming face (6b) and the clamping chuck forming recess 
(3a) in order to produce an appropriate flared pipe end (lib). In a further 
embodiment of the present invention the hydrauUc pump means (14) is 

15 replaced by a mechanical drive means (15) in order to provide the operating 
power for the inner and outer pistons (5a), (4). 
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DESCRIPTIOISJ op the PRKlTRItl^TC n EMBQPTMRNT 


Refemng to the dra^vings and mote particukdy to Figs 1 through 4 there is 
shown a tool apparatus for flaring metal or plastic p^e aad portions and the 
like an automated pipe flaring tool (1) consisting an inclined three jaw 
clamping chuck (3) within a similarly inclined chuck clamp (10) the clamping 
chuck (3) clamps the pipe (11) to the worked and has a circular forming 
recess (3a) adapted to receive the pipe end portion (11a). A resilient 
member (8a) is contained in appropriate grooves (3d), (10b) between the 
clamping chuck (3) and chuck clamp (10). The chuck clamp (10) is secured 
at one end of a preferably cylindrical housing (2) preferably by screws (2a). 

The opposite end of the cylindrical housing (2) preferably forms a hydraulic 
cylinder portion (5) wherein an outer piston (4) (with a lai^ piston surfe.ce) 
has an inner piston (5a) (with a fer smaller piston surface) within its central 
bore (4c). A resilient member (8b) between the pistons (4), (5a) keeps whilst 
de-operated the inner piston (5a) biased towards the hydraulic portion (5) of 
die hoiising (2). Adequate hydraulic pressure is produced by a remote 
hydraulic pump means (14) through known flexible connecting pipes means 
(12) and pipe connector means (13) through preferably the end boss 
connection bore (9c), to pressurise the hydraulic cylinder portion (5). The 
outer piston (4) abutting the three jawed, rlampmg chuck (3) propels in 
unison with tibe inner piston (5a) the clamping chuck (3) against the chuck 
damp (10) inclined surfece (10a) compressing the daack. resilient member 
(8a) and clamping the tube or pipe (11) (hereinafter termed pipe (11)) to be 
worked within the clamping chuck (3) oblong slot (3b). The pipe (11) to be 
worked can be accurately positioned by observing tlirough the tool holder 
slot (2c) the position of the pipe end (11a) relative to the rlamping chuck 
fonning recess (3a) or abutment face (3h). When the outer piston (4) 


reaches its limit of travel by folly engaging the damping chiick (3) ^yithin the 
chuck damp (10) any forther hydraulic pressure Twill result in the inner 
piston (5) resilient member (8b) compressing as the inner piston (5) is 
propelled towards the damping chuck portion (3). Appropriate flaring head 
tools (6) are conveniently held within a tool holder (7) which is slidingly held 
by the tool holder guide (5c) on the inner piston outer fiice (5f). The 
requited flaring head tool (6) being centralised in position by a positioning 
indent (Zc) and a resilient detent (5d) between the tool holder (7) and tiie 
inner piston (5a). The flaring head tool (6) acts on die pipe end (11a) 
compressing the pipe end (11a) in a flaring action between the clamping 
chuck forming recess (3a) and the flaring head tool (6). The relatively 
substantial force required to produce such a flare (lib) on a sted pipe (11) is 
advantageously achieved by the use of a smaller sized piston (than tiiat of 
the inner piston) (5a) witiain the hydraulic pump means (14) preferably 
operated by the operators foot giving the required mechanical advantage. 
When the flaring operation is complete the de-activation of the hydraulic 
pump means (14) allows tiie chuck and inner piston resilient members (8a), 
(8b) to retract the inner (5) and outer (4) pistons. The damping chuck (3) is 
forther aided to retract by disengagement springs (3e) mounted in recesses 
(3f) between tiie sections of the clamping chuck (3). If die flared pipe end 
(lib) requires a double flare the hydraulic pressure is reduced to a level 
wherein only the flaring head tool (6) retracts allowing a different flaring 
head tool (6) within die tool holder (7) to be engaged tiien operated against 
tiie partially flared pipe end (lib). When the flaring proceeding is complete 
and tiie hydrauHc pressure rdeased the damping chuck (3) opens and the 
pipe (11) witii its flared pipe end (lib) is easily removed. 



In a further embodiment of the present invention the operation of the inner 
and outer pistons (5a), (4) is by a mechanical cable or hydraulic screw means 
(15). 


1. An automated pipe flaring tool comprising of preferably a hand held 
tool apparatus for flaring the end portions of metal and plastic pipes and 
tubes into sin^e or doiible flates. In particular but not solely the flaring of 
automotive brake and fuel pipes whilst.tiae pipe is still fitted to tiie vehicle. 

Various types of flaring tools have been known in the prior art HowevM, 
these involve several problems and diffioalties in providing proper flaring 
especially on steel pipes. The clamping of the worked pipe is by a dual split 
die the substantial abutment surfaces of the split die are prone to a build up 
of foreign bodies and corrosion preventing adequate clamping of tiie 
worised pipe. The ultimate closure of die split die is by the use of a nut or 
similar in conjunction with a tiireaded portion which is botii time 
consuming and awkward as the hand held flaring tool reqviires to be held by 
one hand and the operated nut turned by a wrench or socket by the otiier 
hand. Once the pipe to be worked is clamped die flaring head located 
adjacent the other end of the flaring tool opposite the pipe to be worked is 
caused to move towards the pipe end in order to flare the pipe end by die 
operation of a fine threaded portion or a screw operated hydraulic portion. 
The flaring head is disengaged by the reverse operation of the tiireaded or 
hydrauUc portion. The operation of known "Hajid held'* pipe flaring tools 
is not only very awkward and time consuming but the risk of d amag i ns or 
kinking the pipe being flared is very high. The surface of tiie portion of 
pipe being clamped is invariably damaged due in part to variances in the 
sizes of the pipes being clamped. 

The present invention is characterised by automated pipe flaring tool (1) 
consisting an inclined three jaw clamping chuck (3) witiiin a similarly 


indiiifid chtack damp (10) the clamping chuck (3) clamps the pipe (11) to the 
woiked and has a drcular fotming recess (3a) adapted to receive the pipe 
end portion (11a). A resilient member (8a) is contained in appropriate 
grooves (3d), (10b) between the clamping chuck (3) and chuck clamp (10). 
The chuck damp (10) is secured at one end of a preferably cylindrical 
housing (2) prefisrably by screws (2a). 

The opposite end of the cylindrical housing (2) preferably forms a hydraulic 
cylinder portion (5) wherein an outer piston (4) (with a large piston sur&ce) 
has an inner piston (5a) (with a fer smaller piston sur&ce) within its central 
bore (4c). A resilient member (8b) between the pistons (4), (5a) keeps whilst 
de-operated the inner piston (5a) biased towards the hydraulic portion (5) of 
the housing (2). Adequate hydraulic pressure is produced by a remote 
hydraulic pump means (14) through known flexible connecting pq)es means 
(12) and pipe connectors* means (13) tiiroug^ preferably the end boss 
connection bore (9c). To pressurise the hydraidic cylinder portion (5). The 
outer piston (4) abutting the three jawed clamping chuck (3) propds in 
unison with die inner piston (5a) the clamping chuck (3) against the chuck 
clamp (10) inclined surface (10a) compressing the chuck resilient member 
(8a) and clamping the tube or pipe (11) (hereinafter termed pipe (11)) to be 
worked within tiie damping chuck (3) oblong slot (3b). The p^e (11) to be 
worked can be accuratdy positioned by observing tiiroxigh the tool holder 
slot (2c) the position of the pipe end (11a) relative to the rlampi«g drnck 
forming recess (3a) or abutment face (3h). When the outer piston (4) 
reaches its limit of ttavd by folly engaging die clamping chuck (3) \within the 
chuck clamp (10) any forther hydraulic pressiure will resxjlt in the inner 
piston (5) resilient member (8b) compressing as the inner piston (5) is 
propelled towards the clamping chuck portion. Appropriate fta^^^g head 
tools (6) are conveniently held within a tool holder (7), which is slidingly 
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held by the tool holder guide (5c) on the mner piston outer fece (5f). The 
required flaring head tool (6) being centralised in position by a positioning 
indent (7c) and a resiHent detent (5d) between the tool holder (7) and the 
inner piston (5), (5a). The flaring head tool (6) acts on the pipe end (11a) 
compressing the pipe end (11a) in a flaring action between the clamping 
chuck forming recess (3a) and the flaring head tool (6). The relatively 
substantial force required to produce such a flare (lib) on a steel pipe (11) is 
advantageously achieved by tiie use of a smaller sized piston (than that of 
the inner piston) (5a) ^thin tiae hydrauHc pump means (14) preferably 
operated by the operators foot giving tiae required mechanical advantage. 
When the flaring operation is complete die de-acthration of the hydraulic 
pump means (14) allows die chuck and inner piston resiHent members (8a), 
(8b) to retiact the inner (5) and outer (4) pistons. The clamping chuck (3) is 
fbrther aided to retract by disengagement springs (3e) mounted in recesses 
(3^ between the sections of die clamping chuck (3). If die flared pipe end 
(lib) requires a double flare the hydraulic pressure is reduced to a level 
wherein only die fl<»ri«g head tool (6) retiacts allowing a different flaring 
head tool (6) widiin the tool holder (7) to be engaged dien operated against 
the partially flared pipe end (1 lb). When die flaring proceeding is complete 
and die hydrauHc pressure released die dampiog chuck (3) opens and the 
pipe (11) widi its flared pipe end (lib) is easily removed. 


Abstract 

A preferably hand held tool for use in flaring the end of a pipe consists of a 
Hiree jaw clamping chuck (3) which damps the tube (11) as Hie chuck (3) is 
5 propelled up the inclined surfece (10a) of the chuck clamp (10) by the 
operation of the outer piston (4) (by mechanicaUy or hydrauUc means). 
Further operation of die inner piston (5a) propels the required flaring head 
tool (6) inwards compressing the tube end (11a) between the clamping 
chuck die (3a) and die flaring head tool forming face (6b) forming an 
10 appropriate flare (lib) on the tube end (11a) when the inner and outer (4), 
(5a) are de-operated die resiKent members (8)/ (3e) disengage the flaring 
head tool (6) and She clamping chuck (3) from die flared tube (11a) and die 
tube (11) can be easily withdrawn. 
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